Posttraumatic stress disorder (PTSD) is an anxiety disorder that can develop after a traumatic experience such as domestic violence, natural disasters or combat-related trauma. The cost of such disorders on society and the individual can be tremendous. In this article, we review how the neural circuitry implicated in PTSD in humans is related to the neural circuitry of fear. We then discuss how fear conditioning is a suitable model for studying the molecular mechanisms of the fear components that underlie PTSD, and the biology of fear conditioning with a particular focus on the brain-derived neurotrophic factor (BDNF)-tyrosine kinase B (TrkB), GABAergic and glutamatergic ligand-receptor systems. We then summarize how such approaches might help to inform our understanding of PTSD and other stress-related disorders and provide insight to new pharmacological avenues of treatment of PTSD.
Introduction
Irrational fear is a major impediment to success and productivity. In 1933, when Franklin D. Roosevelt acknowledged 'the only thing we have to fear is fear itself', he was commenting on the economic future of the USA, but unreasonable over-generalized fear can have dramatic effects on all aspects of one's life. Over-generalized fear is one of the biggest symptoms of anxiety disorders, in particular disorders of fear regulation, including phobia, panic disorder and posttraumatic stress disorder (PTSD). PTSD is an example of how excessive fear can impair quality of life. Although fear learning is an evolutionarily advantageous response mechanism, when fear becomes too generalized, this mechanism might not only be unproductive but harmful. PTSD is a disorder where learned fear due to a traumatic event becomes generalized to situations that would normally be considered safe and results in autonomic hyperarousal in inappropriate situations.
Three types of symptoms are prevalent in PTSD: reexperiencing, avoidance and hyperarousal. Reexperiencing symptoms involve flashbacks, nightmares and frightening thoughts about the trauma, which can result in physical symptoms including headaches, pains and other symptoms of somatization. Avoidance symptoms include avoiding reminders of the experience, feeling emotionally numb, losing interest in previously enjoyable activities and deficits in learning and memory. These symptoms might cause a person to change his or her personal routine. Finally, hyperarousal symptoms include being easily startled, feeling tense, having difficulty sleeping and/or having angry outbursts. Reminders of the traumatic event usually trigger reexperiencing and avoidance symptoms whereas hyperarousal symptoms might be present more continuously [1] [2] [3] [4] [5] [6] .
There is variability in the prevalence and severity of PTSD [3] . Trauma is necessary but not sufficient for the precipitation of PTSD. In fact one of the most critical current questions is why some trauma victims develop PTSD (between 5 and 30%) [1, 3, 4] whereas others experiencing the same trauma appear to be resilient. In addition, those who meet the criteria for PTSD vary widely in their symptom severity and in the type of symptoms they experience [1, [3] [4] [5] [6] [7] [8] . A variety of factors contribute to the magnitude of PTSD symptoms, including an individual's genetic makeup, predisposition, social support network and early life experiences [9-12] (Box 1). In other words, these factors might determine an individual's resilience to trauma. Studying what accounts for this resilience in certain individuals could help target treatments and the prevention of PTSD in trauma victims predisposed to develop PTSD. Understanding the neurobiological mechanisms of PTSD as well as developing more rapid and cost-effective treatments is of vital importance. The
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Glossary
Classical conditioning: a learning paradigm that pairs a neutral/conditioned stimulus (CS) with an unconditioned stimulus (US) that evokes a reflex or unconditioned response (UR) until the neutral stimulus evokes the same conditioned response (CR) in the absence of the US. Contextual conditioning: a model of fear conditioning based solely on the context and not a discrete cue such as a light or a tone. Extinction: the conditioning phenomenon in which a previously learned response to a cue is reduced when the cue is presented in the absence of a previously paired aversive or appetitive stimulus. Pavlovian fear conditioning: a version of classical conditioning where the CS (e.g. tone, light, odor) is paired with an aversive US (e.g. foot shock, air blast) that evokes a CR (e.g. freezing, acoustic startle response or autonomic arousal). 
